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Abstract
Background: Neurogenic dysphagia is one of the most frequent and prognostically relevant neurological deficits in
a variety of disorders, such as stroke, parkinsonism and advanced neuromuscular diseases. Flexible endoscopic
evaluation of swallowing (FEES) is now probably the most frequently used tool for objective dysphagia assessment
in Germany. It allows evaluation of the efficacy and safety of swallowing, determination of appropriate feeding
strategies and assessment of the efficacy of different swallowing manoeuvres. The literature furthermore indicates
that FEES is a safe and well-tolerated procedure. In spite of the huge demand for qualified dysphagia diagnostics in
neurology, a systematic FEES education has not yet been established.
Results: The structured training curriculum presented in this article aims to close this gap and intends to enforce a
robust and qualified FEES service. As management of neurogenic dysphagia is not confined to neurologists, this
educational programme is applicable to other clinicians and speech–language therapists with expertise in
dysphagia as well.
Conclusion: The systematic education in carrying out FEES across a variety of different professions proposed by
this curriculum will help to spread this instrumental approach and to improve dysphagia management.
Keywords: Nervous system diseases, Flexible Endoscopic Evaluation of Swallowing, Muscular diseases, Stroke,
Clinical competence
Background
Neurogenic dysphagia is one of the most frequent and
life-threatening symptoms of neurological disorders. Swal-
lowing impairment is observed in at least 50 % of all pa-
tients with ischaemic or haemorrhagic stroke [1–3]. These
patients have a three-fold increased risk of developing
early aspiration pneumonia, and their mortality is sig-
nificantly higher than that of non-dysphagic stroke
patients [2]. Similar data have been published for se-
vere traumatic brain injury, in which the incidence of
clinically relevant dysphagia is approximately 60 %
[4]. In this patient population, the occurrence of dys-
phagia is associated with significantly longer artificial
respiration and prolonged artificial nutrition [5]. In
patients with Parkinson’s disease, neurogenic dyspha-
gia is also a major risk factor for the development of
pneumonia, the most frequent cause of death in this
patient group [6]. In addition, swallowing disorders in
these patients typically lead to major and long-term
reduction in quality of life, insufficient medication
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intake and pronounced malnutrition [7]. Around 20–30 %
of all patients with dementia have severe dysphagia with
silent aspiration, which goes unnoticed by the patient
themself [8–10]. Up to 30 % of all amyotrophic lateral
sclerosis (ALS) patients present with swallowing impair-
ment at diagnosis [11] and practically all of them develop
dysphagia as the disease progresses. In 15 % of all cases,
myasthenia gravis manifests itself with swallowing impair-
ment. As the illness progresses, over 50 % of all patients
are affected, and in more than 50 % of cases, a myasthenic
crisis is preceded by dysphagia [12]. Patients with inflam-
matory muscle disorders are also often subject to swallow-
ing impairment. The frequency is approximately 20 % in
dermatomyositis, 30–60 % in polymyositis, and between
65 and 86 % in inclusion body myositis [13]. Finally, dys-
phagia also represents an important diagnostic and thera-
peutic challenge in the intensive care unit. Regardless of
the primary illness, 70–80 % of patients requiring pro-
longed mechanical ventilation present, at least temporar-
ily, with significant swallowing impairment and aspiration
after succesful weaning, probably due to a critical illness
polyneuropathy and structural changes caused by the arti-
ficial airway like edema of the arytenoids [14, 15]. This im-
pairment not only necessitates prolonged artificial
nutrition, but is also linked to serious complications, such
as pneumonia and the necessity for reintubation. In
addition, it is an independent predictor of increased mor-
tality [16].
Flexible endoscopic evaluation of swallowing (FEES)
The above-mentioned data indicate that swallowing im-
pairment is a nearly ubiquitous problem in neurology.
Affected patients are either treated on an outpatient
basis, e.g. in specialised consultations for movement or
neuromuscular disorders, or on an inpatient basis, where
dysphagia is observed at all levels of care, from the gen-
eral ward to the intermediate care/stroke unit and the
intensive care unit.
Traditionally, the first step in systematic evaluation of
dysphagia is a clinical swallowing examination performed
by appropriately qualified speech and language therapists
(SLT). However, the validity and the reliability of this clin-
ical approach are generally insufficient. Particularly the
pharyngeal phase of swallowing and silent aspiration,
often seen in patients with neurogenic dysphagia, are diffi-
cult to detect using this approach [17]. Therefore, leading
experts in this field often express reservations regarding
the value of the clinical swallowing examination, and con-
sider an additional instrumental dysphagia assessment to
be an absolute necessity [18–20].
At present, the flexible endoscopic evaluation of swal-
lowing (FEES) is probably the most commonly chosen
method for the objective assessment of swallowing in
Germany. It is used in more than 50 % of all certified
stroke units [21] as well as in numerous acute and re-
habilitation clinics. Over the past years, the significance of
FEES has increased. This is also reflected by the fact that
in 2010, the German Institute of Medical Documentation
and Information (DIMDI) defined a separate code for this
examination in Chapter 1 ‘Diagnostic Measures’ of the of-
ficial classification for operations and procedures (1-613:
flexible endoscopic evaluation of swallowing).
FEES was first described in 1988 by the American SLT
Susan Langmore and colleagues [22] and defined as a
procedure separate from conventional otorhinolaryngo-
scopy, which lacks evaluation of swallowing. In Anglo-
American countries, FEES is therefore, to this day, pre-
dominantly performed by SLTs [23, 24].
Originally, FEES was conceived as an alternative to the
historical gold standard, the X-ray-based videofluoro-
scopic swallowing study (VFSS), to be used when VFSS
was either not available or not applicable. However, be-
sides being increasingly used in a clinical context, FEES
has, within the last 15 years, established itself as an inde-
pendent and efficient method alongside VFSS [25, 26].
In the meantime, numerous studies have shown that
FEES is at least as efficient as VFSS, in some studies
even superior to VFSS, in terms of detecting critical
events, such as penetrations, aspirations and residues
[27–29]. Additionally, FEES is highly reliable, a fact
underlined by an inter-rater reliability of more than
90 % in various studies [30, 31]. In terms of day-to-day
practicality, the advantages of FEES are that i) it can be
performed at the bedside, thus facilitating examination
of severely motor-impaired, bedridden or uncooperative
patients; ii) follow-up examinations can be performed at
short notice and, if necessary, frequently; and iii) oro-
pharyngeal secretion management and efficacy of clean-
ing mechanisms, such as coughing and throat clearing,
can be assessed simply and directly [32]. Today, FEES
and VFSS are therefore considered to be complementary
methods.
Visualisation of the swallow by means of FEES involves
introducing a flexible nasopharyngolaryngoscope trans-
nasally into the pharynx via the inferior or middle nasal
meatus. FEES provides an extensive picture of the
pharyngeal phase of swallowing and enables the detec-
tion of indirect signs of impairment within the oral and
oesophageal phases. The aims of FEES are, in particular,
to identify pathological movement patterns, to assess the
effectiveness and safety of swallowing, to determine suit-
able food consistencies or forms of nutrition and to
guide the use of therapeutic manoeuvres for each pa-
tient. Data show that FEES is an exceedingly well-
tolerated and safe examination. Of 6000 examinations
performed, only 222 (3.7 %) were terminated prema-
turely at the patient’s request [25]. The most commonly
cited side effect is self-limiting nosebleed, observed in
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approximately 1 % of all cases in a mixed patient popu-
lation [33–35]. Severe side effects, such as fulminant as-
piration associated with respiratory insufficiency or
vasovagal reaction, were not described in these studies.
Laryngospasm occurred in less than 1 % of all examina-
tions. These results were reproducible in a group of
acute stroke patients. The self-limiting nosebleed rate
(6 %) was higher than in other studies, but no serious
side effects were observed. Measured autonomic reac-
tions (heart frequency and blood pressure fluctuations)
were mild [36]. In terms of patient safety and invasive-
ness, FEES is certainly less hazardous and stressful than
the insertion of a nasogastric tube [37] and nasotracheal
suctioning, in particular.
FEES has been successfully applied in diverse patient
populations and disease patterns. Among others, studies
describing stroke and traumatic brain injury patients [30,
38], patients with neurodegenerative (dementia, Parkinson’s
disease) [10, 39] and neuromuscular diseases (ALS,
Kennedy’s disease, inclusion body myositis) [40, 41] as
well as head and neck cancers [42] have been published.
FEES is also being increasingly applied in paediatrics, geri-
atrics and intensive-care medicine [43, 44].
The training curriculum
Despite the numerous possible applications of FEES in
neurology and the undisputed strong need for qualified
dysphagia assessment in this area of expertise, in Germany
this technique is not yet systematically taught in neuro-
logical residency programmes or training programmes for
SLTs. The FEES curriculum described hereafter aims to
close this gap. In particular, two main objectives are linked
to this step: on the one hand, the definition of quality
standards aims to guarantee consistent and high standard
performance of FEES. In the long run, the intended stand-
ardisation of terminology, examination algorithms and in-
terpretation of results will not only facilitate professional
communication within a given hospital, but will also con-
tribute to the optimisation of understanding between the
various sites involved in the treatment of an individual pa-
tient over time, e.g. acute clinic, rehabilitation clinic, out-
patient care. On the other hand, the introduction of a
formal curriculum also leads to a valorisation of FEES.
Learning this method will thus become more attractive
and will turn into an independent, clinically relevant and
sought-after qualification.
While this curriculum is therefore of interest to all cli-
nicians practicing in Germany, it could also be used by
other countries after adapting it to their specific needs.
The diagnostics and therapy of swallowing disorders
are relevant to many disciplines. This training curricu-
lum is therefore not only intended for neurologists but
is open to all clinicians with an interest in this topic. It
also offers SLTs, in particular, the opportunity to acquire
qualifications in the area of instrumental dysphagia as-
sessment and to expand their range of activities.
The curriculum and the qualification levels were
developed in keeping with the guidelines of the Royal
College of Speech and Language Therapists (RCSLT)
[23] and the guidelines of the American Speech–Lan-
guage–Hearing Association (ASHA) [24].
At this point, attention should explicitly be drawn to
the fact that the present curriculum addresses neuro-
genic dysphagia. Therefore, neither the diagnostics of
structural changes in the mouth and throat (e.g. tumours
or anatomical variants), nor the examination of swallow-
ing disorders due to such ailments (e.g. structural
changes after surgery or irradiation) are dealt with in
this training programme.
Prerequisites
The following prerequisites have been defined for quali-
fication in the area of FEES within this curriculum:
 One year of clinical practice focused on the care of
neurological patients is required for physicians and
two years of that same clinical experience for SLTs.
Three months of this period shall be completed in a
neurological department.
 Along with the acquisition of the FEES certificate,
the following requirements, specific to each
professional group, must be fulfilled in order to
attain the status of a FEES instructor: SLTs must be
in possession of at least 5 years of experience in the
area of diagnostics and therapy of neurogenic
dysphagia. Clinicians must have acquired a specialist
title.
 Willingness to participate in a trans-regional FEES
registry.
Qualification levels
Training in the field of FEES is divided into two stages:
the FEES certificate and the FEES instructor certificate.
FEES certificate
The holder of a FEES certificate is entitled to perform
FEES, to prepare the related report and to define clinical
consequences in collaboration with the treatment team.
Training consists of the following sections (please also
refer to Fig. 1):
 Workshop
 FEES under direct supervision
 FEES under indirect supervision
Workshop
At least 24 hours of advanced training will serve to im-
part theoretical and practical knowledge. The obligatory
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topics of the theoretical course are listed in Table 1.
Additionally, handling of the endoscope will be prac-
ticed (a minimum of 10 times) using a medical dummy.
The participants will then improve their technical
skills by means of reciprocal examinations (a minimum
of five times). Interpretation of typical endoscopic
findings will be practiced using suitable video se-
quences. Participants will analyse at least 25 sequences
independently and discuss their findings with the tu-
tors. Training will end with a theoretical test compris-
ing 25 multiple-choice questions pertaining to the
contents of the curriculum. To pass the test, 60 % of
the questions must have been answered correctly.
Participants who fail the test can request an oral
examination.
FEES under direct supervision
The second phase involves performing FEES under dir-
ect supervision. Handling of the endoscope as well as
planning of the interventions will be practiced during 30
examinations, and concise reports of the findings will be
prepared in each individual case. These will include
standard cases as well as a minimum of five complex
cases. The latter will include patients with compromised
respiratory function, tracheotomised patients, patients
whose ability to cooperate is impaired due to ailments
such as aphasia or an acute confusional state, as well as
patients displaying motor restlessness, caused by, for ex-
ample, a movement disorder (see Table 2).
FEES under indirect supervision
During the last stage of the education, 30 endoscopic ex-
aminations of swallowing will be performed independ-
ently and documented in the training record book. Five
will involve complex cases. The instructor will be avail-
able for questions and will also discuss critical findings
with the trainee.
The education ends with a practical examination, which
involves performing FEES independently. In addition, a re-
port should be generated and further diagnostics, where
necessary, as well as the appropriate therapy should be
planned by the examinee. The test also comprises assess-
ment and diagnosis of three additional FEES sequences
prepared by the examiner. Finally selected findings re-
corded during the previous training period are discussed
with the examinee (see Fig. 2).
Fig. 1 Detailed overview of educational steps leading to the FEES certificate and FEES instructor certificate. aApplying for an authorisation to
administer FEES-instructor examinations implies a minimum of 2 years of activity in this field, the verifiable performance of at least 500 FEES, the
participation in the organization, and realisation of, at least one curricular FEES workshop, the training of at least five FEES-certificate holders and,
optionally, a relevant scientific occupation
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Table 1 Contents of the basic workshop
A) Basics
• History of FEES





• Distribution of tasks and responsibilities within the examination team
• Alternative instrumental dysphagia assessments and their indications
○ Videofluoroscopic swallow study
○ Pharyngeal and oesophageal manometry
B) Diseases
• Neurovascular diseases (e.g. ischaemic stroke)
• Neurodegenerative diseases (e.g. Parkinson’s disease, dementia)
• Neuromuscular diseases (e.g. ALS, polymyositis)
• Neurotraumatology (e.g. traumatic brain injury)
• Neuro-oncological diseases (e.g. gliomas, paraneoplastic diseases)
• Neuroinfectious diseases (e.g. brainstem encephalitis)
• Age-related changes in the swallowing mechanism (presbyphagia)
• Differential diagnosis of neurogenic dysphagia (e.g. cervical spine
surgery, Morbus Forestier, disobliteration of the internal carotid artery,

















E) Endoscope handling and placement
• Holding and operating the endoscope
• Nasal passage
• Velum
• Oropharynx/hypopharynx and larynx
○ Home position
○ Close view
Table 1 Contents of the basic workshop (Continued)
F) Standard FEES protocol
• Anatomic observation
○ Stenosis of the nasal meatus
○ Velopharyngeal incompetence




○ Signs of gastro-oesophageal reflux
○ Irregular position of gastric tube
○ Saliva pooling
○ Abnormal position of epiglottis, arytenoid cartilage and glottis
• Physiological examination
○ Velopharyngeal closure
○ Movement of the base of the tongue
○ Epiglottis inversion
○ Pharyngeal wall contraction
○ Vocal cord and vestibular fold movement
○ Sensory functions
• Evaluation of swallowing
○ Choice of consistency depending on the problem at hand
○ ‘White-out’ characterisation and post-swallow stage
○ Identification of the salient findings
– Oral bolus control, leaking




– Temporal characteristics of penetration and aspiration
(predeglutitive, intradeglutitive or postdeglutitive)
– Adequacy of clearance effort
○ Identification of the main pathomechanisms
• Evaluation of different therapeutic manoeuvres
• Evaluation and interpretation of the examination
○ Classification
○ Degrees of severity
○ Therapeutic consequences (e.g. nutrition management,
rehabilitation)
• Indications for referral to further medical departments (e.g.
otolaryngology, enterology, phoniatrics)
G) Neurological examination protocols
• FEES protocol for stroke patients
• FEES tensilon test
• Fatigable swallowing test
• FEES L-dopa test
• Decannulation protocol
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FEES instructor certificate
The FEES instructor possesses extensive knowledge,
skills and authorisations. He heads the examination team
and has the ability to independently assess all cases, in-
cluding complex ones. He is licensed to organise FEES-
training seminars, can offer work-shadowing opportun-
ities and is entitled to administer the theoretical and
practical FEES-certificate examinations.
After the FEES-instructor qualification has been
attained, it is possible, through continuing education, to
become an authorised examiner of future FEES instruc-
tors (see below).
For becoming a FEES instructor further systematic
practical training is required that comprises of a mini-
mum of 150 FEES, 30 of which must pertain to complex
cases. These evaluations, including complications, must
be documented in the FEES training record book. Diffi-
cult diagnoses are to be discussed with the responsible
instructor.
At the end of this educational period, a practical exam-
ination will be taken in an external hospital. This test in-
cludes two FEES, one of which must be a complex case.
Besides implementing the standard FEES protocol, the
examinee must also adapt the examination as needed
without external help, explain his examination procedure
and be able to implement special FEES protocols. The
examinee must also be able to develop diagnostic and
therapeutic strategies without assistance. Additionally, he
must assess five video sequences prepared by the exam-
iner. Furthermore, findings documented throughout the
preceding training period are discussed during the exam-
ination (see Fig. 2). Apart from that the candidate must
also be able to explain and substantiate the FEES routine
established in his institution using appropriate documents
(such as diagnosis forms, clinical algorithms).
A person who has successfully passed the FEES-
instructor examination and has actively worked at least
2 years in this function can, in turn, apply for the au-
thorisation to administer FEES-instructor examinations.
Prerequisites include having performed at least 500
FEES, having participated in the organisation and real-
isation of at least one curricular FEES seminar, the train-
ing of at least five FEES-certificate holders and,
optionally, a relevant scientific occupation. The complete
FEES-training curriculum is summarised in Fig. 3.
Regardless of the level of training, the required endos-
copies can be performed in the candidate’s own insti-
tution and/or within the scope of work-shadowing
opportunities and workshops in external institutions.
Work shadowing is especially meaningful during the ini-
tial stage of training, during which the mediation of
technical skills, requiring intensive personal supervision,
is particularly important. For advanced users, workshops
offering discussions on complex cases could be an
option, as these are an ideal setting in which to discuss
rare, subtle or difficult-to-interpret findings in a focussed
manner.
Table 2 Characteristics of complex patients
Respiratory impairment
Tracheostomy
Restlessness (Parkinson’s disease, dystonia, delirium)
Limited understanding of the situation
(severe aphasia due to stroke or encephalitits)
Fluctuating vigilance
Fig. 2 Examination components of the FEES certificate and FEES instructor certificate
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Training record book
Complete documentation of the FEES education in the
training record book is required.
Task assignment and delegation
As stated above, this curriculum is also open to SLTs, a
group of non-medical professionals. For this reason, the
aspects of task assignment and delegation are briefly ad-
dressed here. In principle, this curriculum encourages
the performance of FEES by a team of physicians and
SLTs. Tasks can be assigned flexibly, taking into account
the training level of each person involved. In all cases,
however, a physician who is familiar with the disease at
hand should be included in the interpretation of the
findings and the planning of diagnostic and therapeutic
consequences. In the authors’ and the involved profes-
sional associations’ view, the practical performance of
the endoscopy can be delegated to a qualified SLT by
the physician. The basic principles regarding the delega-
tion of medical tasks to non-medical personnel must be
respected. This above all implies that the responsible
physician must be at calling distance and be able to
intervene immediately in case of an emergency.
Applying for the FEES certificate and the FEES-instructor
status
Following completion of the different educational steps
of this curriculum, requests for the FEES certificate and
the FEES-instructor status can be submitted to the
German Society of Neurology (DGN). The applications
are evaluated by the “FEES curriculum” task force of the
DGN and DSG.
Accreditation of curricular FEES training courses
FEES certificate training events planned by FEES in-
structors must be evaluated and accredited by the “FEES
curriculum”task force of the DGN and DSG.
Transitional arrangement
Until 31 December 2015, the FEES certificate and the
FEES-instructor status, including full entitlement to
administer examinations leading to the FEES instructor
status, can be granted within the framework of a transi-
tional arrangement under the conditions listed below.
FEES certificate:
 Proof of training in an institution with FEES
expertise
 2 years of experience in the area of FEES with
patients presenting neurogenic dysphagia
 A minimum of 200 performed evaluations
FEES instructor:
 5 years of experience in the area of FEES with
patients presenting neurogenic dysphagia
 A minimum of 500 performed evaluations
 Establishment of examination standards within the
applicant’s hospital
 Internal advanced training for staff members
 For physicians: specialist title
Conclusion
Neurogenic dysphagia is one of the most frequent and
prognostically relevant neurological deficits in a variety
of disorders, such as stroke, parkinsonism and advanced
neuromuscular diseases. Flexible endoscopic evaluation
of swallowing (FEES) is now probably the most fre-
quently used tool for objective dysphagia assessment in
Germany. The systematic education in carrying out
FEES across a variety of different professions proposed
by this curriculum will help to spread this instrumental
approach and to improve dysphagia management.
Abbreviations
ASHA: American speech–language–hearing association; DGN: German society
of neurology (Deutsche Gesellschaft für Neurologie); DSG: German stroke
society (Deutsche Schlaganfallgesellschaft); FEES: Flexible endoscopic
evaluation of swallowing; RCSLT: Royal College of speech and language
therapists; SLT: Speech language therapist; VFSS: videofluoroscopic
swallowing study.
Competing interests
R. Dziewas was supported by Covidien, Fresenius Kabi, Nestlé Healthcare
Science, Rehder/Partner and Sanofi Aventis when conduction advanced
Fig. 3 Brief overview of the FEES certificate and FEES instructor certificate. TE, theoretical examination; PE, practical examination
Dziewas et al. BMC Medical Education  (2016) 16:70 Page 7 of 9
training courses related to dysphagia. T. Warnecke was supported by
Covidien, Fresenius Kabi, Nestlé Healthcare Science, Rehder/Partner, Sanofi
Aventis, Abbvie, Teva and UCB when conducting advanced training courses
related to dysphagia. J. Glahn was supported by AbbVie, Boehringer
Ingelheim, Nutricia, Pentax, Rehder/Partner and Storz when conduction
advanced training courses related to dysphagia. C. Helfer, G. Ickenstein, J.
Keller, S. Lapa, C. Ledl, B. Lindner-Pfleghar, D.G. Nabavi, M. Prosiegel, A.
Riecker, S. Stanschus, O. Busse report no conflicts of interest.
Authors’ contribution
RD organized the meetings of the working group and wrote the manuscript.
JG, CH, GI, JK, CL, BLP, DGN, MP, AR, SL, SS, TW and OB took part in those
meetings, contributed ideas to the development of the educational
curriculum, read, corrected and approved the final version of the manuscript.
Funding
Travel expenses of the meetings of the FEES task force were covered by the
DGN and DSG.
*This article has been modified and shortened compared to its original
German version (R. Dziewas, J. Glahn, C. Helfer et al. (2014): FEES für
neurogene Dysphagien.
Ausbildungscurriculum der Deutschen Gesellschaft für Neurologie und
Deutschen Schlaganfall-Gesellschaft: Nervenarzt 2014; 85:1006–1015, DOI
10.1007/s00115-014-4114-7)
Author details
1Department of Neurology, University Hospital Münster,
Albert-Schweitzer-Campus 1, 48149 Münster, Germany. 2Department of
Neurology, Johannes Wesling Klinikum Minden, Minden, Germany. 3ENT and
Neurology Departments, Vivantes Klinikum Neukölln, Berlin, Germany.
4Department of Neurology and Stroke Unit, HELIOS Klinikum Aue, Aue,
Germany. 5St. Martinus Hospital, Clinic for Acute Geriatrics, Düsseldorf,
Germany. 6Schön Klinik Bad Aibling, Bad Aibling, Germany. 7Department of
Neurology, University of Ulm, Ulm, Germany. 8Department of Neurology,
Vivantes Klinikum Neukölln, Berlin, Germany. 9German Society for Dysphagia,
Munich, Germany. 10Reha Nova, Clinic for neurological and neurosurgical
rehabilitation, Cologne, Germany. 11Department of Neurology, ZNN, Johann
Wolfgang Goethe University, Frankfurt am Main, Germany. 12Hospital zum
Heiligen Geist, Kempen, Germany. 13DSG and DGN Office, Reinhardtstraße 27
C, 10117 Berlin, Germany.
Received: 6 August 2015 Accepted: 8 February 2016
References
1. Hoffmann S, Malzahn U, Harms H, Koennecke HC, Berger K, Kalic M, et al.
Development of a clinical score (A2DS2) to predict pneumonia in acute
ischemic stroke. Stroke. 2012;43(10):2617–23.
2. Martino R, Foley N, Bhogal S, Diamant N, Speechley M, Teasell R. Dysphagia
after stroke - incidence, diagnosis, and pulmonary complications. Stroke.
2005;36:2756–63.
3. Suntrup S, Warnecke T, Kemmling A, Teismann IK, Hamacher C, Oelenberg
S, et al. Dysphagia in patients with acute striatocapsular hemorrhage.
J Neurol. 2012;259(1):93–9.
4. Morgan AS, Mackay LE. Causes and complications associated with swallowing
disorders in traumatic brain injury. J Head Trauma Rehabil. 1999;14(5):454–61.
5. Mackay LE, Morgan AS, Bernstein BA. Factors affecting oral feeding with
severe traumatic brain injury. J Head Trauma Rehabil. 1999;14(5):435–47.
6. Muller J, Wenning GK, Verny M, McKee A, Chaudhuri KR, Jellinger K, et al.
Progression of dysarthria and dysphagia in postmortem-confirmed
parkinsonian disorders. Arch Neurol. 2001;58(2):259–64.
7. Miller N, Noble E, Jones D, Burn D. Hard to swallow: dysphagia in
Parkinson’s disease. Age Ageing. 2006;35(6):614–8.
8. Horner J, Alberts MJ, Dawson DV, Cook GM. Swallowing in Alzheimer’s
disease. Alzheimer Dis Assoc Disord. 1994;8(3):177–89.
9. Suh MK, Kim H, Na DL. Dysphagia in patients with dementia: Alzheimer
versus vascular. Alzheimer Dis Assoc Disord. 2009;23(2):178–84.
10. Langmore SE, Olney RK, Lornen-Hoerth C, Miller BL. Dysphagia in patients
with frontotemporal lobar dementia. Arch Neurol. 2007;64:58–62.
11. Kuhnlein P, Gdynia HJ, Sperfeld AD, Lindner-Pfleghar B, Ludolph AC,
Prosiegel M, et al. Diagnosis and treatment of bulbar symptoms in
amyotrophic lateral sclerosis. Nat Clin Pract Neurol. 2008;4(7):366–74.
12. Grob D, Arsura L, Brunner NG, Namba R. The course of myasthenia gravis
and therapies affecting outcome. Ann NY Acad Sci. 1987;505:472–99.
13. Mulcahy KP, Langdon PC, Mastaglia F. Dysphagia in inflammatory myopathy:
self-report, incidence, and prevalence. Dysphagia. 2012;27(1):64–9.
14. Tolep K, Getch CL, Criner GJ. Swallowing dysfunction in patients receiving
prolonged mechanical ventilation. Chest. 1996;109(1):167–72.
15. Scheel R, Pisegna JM, McNally E, Noordzij JP, Langmore SE. Endoscopic
Assessment of Swallowing After Prolonged Intubation in the ICU Setting.
Ann Otol Rhinol Laryngol. 2016;125(1):43–52.
16. Macht M, Wimbish T, Clark BJ, Benson AB, Burnham EL, Williams A, et al.
Postextubation dysphagia is persistent and associated with poor outcomes
in survivors of critical illness. Crit Care. 2011;15(5):R231.
17. O’Donoghue S, Bagnall A. Videofluoroscopic evaluation in the assessment of
swallowing disorders in paediatric and adult populations. Folia Phoniatr
Logop. 1999;51:158–71.
18. McCullough GH, Rosenbek JC, Wertz RT, McCoy S, Mann G, McCullough K.
Utility of clinical swallowing examination measures for detecting aspiration
post-stroke. J Speech Lang Hear Res. 2005;48(6):1280–93.
19. Carnaby-Mann G, Lenius K. The bedside examination in dysphagia. Phys
Med Rehabil Clin N Am. 2008;19(4):747–68. viii.
20. Leder SB. A comment on “Modified barium swallow: clinical and
radiographic correlation and relation to feeding recommendations”
(Dysphaghia 11: 187-190, 1996). Dysphagia. 1997;12(1):52–6.
21. Suntrup S, Meisel A, Dziewas R, Ende F, Reichmann H, Heuschmann P, et al.
Dysphagia diagnostics and therapy of acute stroke: federal survey of
certified stroke units. Nervenarzt. 2012;83(12):1619–24.
22. Langmore SE, Schatz K, Olsen N. Fiberoptic endoscopic examination of
swallowing safety: a new procedure. Dysphagia. 1988;2(4):216–9.
23. Fibreoptic Endoscopic Evaluation of Swallowing (FEES): The role of speech
and language therapy. Royal College of Speech and Language Therapists
Position Paper [http://www.rcslt.org/members/publications/publications2/
fees_position_paper_300315]
24. Knowledge and Skills for Speech-Language Pathologists Performing
Endoscopic Assessment of Swallowing Functions [http://www.asha.org/
policy/KS2002-00069/]
25. Langmore SE. Endoscopic evaluation and treatment of swallowing
disorders. New York, Stuttgart: Thieme; 2001.
26. Warnecke T, Dziewas R. Neurogene Dysphagien - Diagnostik und Therapie.
Stuttgart: Kohlhammer Verlag; 2013.
27. Kelly AM, Drinnan MJ, Leslie P. Assessing penetration and aspiration: how
do videofluoroscopy and fiberoptic endoscopic evaluation of swallowing
compare? Laryngoscope. 2007;117:1723–7.
28. Kelly AM, Leslie P, Beale T, Payten C, Drinnan MJ. Fibreoptic endoscopic
evaluation of swallowing and videofluoroscopy: does examination type influence
perception of pharyngeal residue severity? Clin Otolaryngol. 2006;31:425–32.
29. Wu CH, Hsiao TY CCJ, Chang YC, Lee SY. Evaluation of swallowing safety
with fiberoptic endoscope: comparison with videofluoroscopic technique.
Laryngoscope. 1997;107:396–401.
30. Dziewas R, Warnecke T, Oelenberg S, Teismann I, Zimmermann J, Kraemer
C, et al. Towards a basic endoscopic assessment of swallowing in acute
stroke - development and evaluation of a simple dysphagia score.
Cerebrovasc Dis. 2008;26:41–7.
31. Leder SB, Sasaki CT, Burrell MI. Fiberoptic endoscopic evaluation of
dysphagia to identify silent aspiration. Dysphagia. 1998;13:19–21.
32. Langmore SE. Evaluation of oropharyngeal dysphagia: which diagnostic tool
is superior? Curr Opin Otolaryngol Head Neck Surg. 2003;11:485–9.
33. Aviv JE, Kaplan ST, Langmore SE. The safety of endoscopic swallowing
evaluations. In: Langmore SE, editor. Endoscopic evaluation and treatment
of swallowing disorders. New York, Stuttgart: Thieme; 2001. p. 235–42.
34. Aviv JE, Kaplan ST, Thomson JE, Spitzer J, Diamond B, Close LG. The safety of
flexible endoscopic evaluation of swallowing with sensory testing (FEESST): an
analysis of 500 consecutive evaluations. Dysphagia. 2000;15:39–44.
35. Cohen MA, Setzen M, Perlman PW, Ditkoff M, Mattucci KF, Guss J. The safety
of flexible endoscopic evaluation of swallowing with sensory testing in an
outpatient otolaryngology setting. Laryngoscope. 2003;113(1):21–4.
36. Warnecke T, Teismann I, Oelenberg S, Hamacher C, Ringelstein EB, Schabitz
WR, et al. The safety of fiberoptic endoscopic evaluation of swallowing in
acute stroke patients. Stroke. 2009;40:482–6.
Dziewas et al. BMC Medical Education  (2016) 16:70 Page 8 of 9
37. Dziewas R, Schilling M, Konrad C, Stogbauer F, Ludemann P. Placing
nasogastric tubes in stroke patients with dysphagia: efficiency and
tolerability of the reflex placement. J Neurol Neurosurg Psychiatry.
2003;74(10):1429–31.
38. Leder SB. Fiberoptic endoscopic evaluation of swallowing in patients with
acute traumatic brain injury. J Head Trauma Rehabil. 1999;14(5):448–53.
39. Warnecke T, Oelenberg S, Teismann I, Hamacher C, Lohmann H, Ringelstein
EB, et al. Endoscopic characteristics and levodopa responsiveness of
swallowing function in progressive supranuclear palsy. Mov Disord.
2010;25(9):1239–45.
40. Leder SB, Novella S, Patwa H. Use of fiberoptic endoscopic evaluation of
swallowing (FEES) in patients with Amyotrophic Lateral Sclerosis. Dysphagia.
2004;19:177–81.
41. Warnecke T, Oelenberg S, Teismann I, Suntrup S, Hamacher C, Young P,
et al. Dysphagia in X-linked bulbospinal muscular atrophy (Kennedy
disease). Neuromusc Disord. 2009;19:704–8.
42. Deutschmann MW, McDonough A, Dort JC, Dort E, Nakoneshny S,
Matthews TW. Fiber-optic endoscopic evaluation of swallowing (FEES):
predictor of swallowing-related complications in the head and neck cancer
population. Head Neck. 2013;35(7):974–9.
43. Hafner G, Neuhuber A, Hirtenfelder S, Schmedler B, Eckel HE. Fiberoptic
endoscopic evaluation of swallowing in intensive care unit patients. Eur
Arch Otorhinolaryngol. 2008;265:441–6.
44. Willging JP, Thompson DM. Pediatric FEESST: fiberoptic endoscopic
evaluation of swallowing with sensory testing. Curr Gastroenterol Rep.
2005;7(3):240–3.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Dziewas et al. BMC Medical Education  (2016) 16:70 Page 9 of 9
